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Substituting the appropriate terms into Eq. (31.12) gives the value of the constant wq 


Wo = 


Hence, the general equation for the deflection is 

At the center where x = y = Q, the formula for the maximum deflection becomes 
3ga^6^(l - . 


6 = 


32i;t3(3a4 + 364 +2a262) 


(31.24d) 


(31.24e) 


APPLICATIONS OF PLATE THEORY TO FLANGES 


Although the theory of plates is useful not only in the study of circular closures 
and panels of various shapes but also in the extensive area of circular flanges, until 
quite recently engineers appeared to be reluctant to use it [182]. Several classical 
approaches to the solution of problems in pipe flanges assumed that a circular plate 
with a central hole was either loaded at the edges or loaded uniformly over the whole 
surface [183, 184]. When a circular plate is loaded and supported in the manner 
shown in Fig. 31.3, the maximum hoop stress is developed at the inside corners 
of the plate. According to the flat ring theory of Waters [183], the corner stress 
becomes 
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+ 0.335 


(31.25) 



Fig. 31.3 Simply supported plate under concentric loading. 




